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(54) ROBOT INFORMATION PROCESSOR 

(57) There are provided a server processing unit 
1 00 which includes a robot control unit 1 04 for operating 
a robot body 106 at real time and which provides a net- 
work connection function, and a client processing unit 
200 connected to the server processing unit 1 00 via a 
network 300. A general-purpose public program 501 
operating on the client processing unit 200 uses a robot 
control program unit 403 and a robot monitor program 

10 
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unit 403 which are transmitted from the server process- 
ing unit 100. According to the present invention, it is 
possible to reduce the amount of information transmit- 
ted via a communication line, and it is possible to 
develop an application program of a user's individual 
specification and an application capable of operating on 
a network. 
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Description 
TECHNICAL FIELD 

[0001] The present invention relates generally to a 
robot information processing apparatus which can be 
favorably utilized to observe the operating state of a 
robot body at a remote place and to remotely operate 
the robot body. 

BACKGROUND ART 

[0002] Conventionally, a robot controller is provided as 
a system integrated with a robot body. Therefore, even if 
a network corresponding function is intended to be 
added, a dedicated network system must be con- 
structed, so that the development thereof requires a 
vast amount of man-hours and takes a long period of 
time. In addition, it is next to impossible for the user to 
change a robot control software on the basis of an indi- 
vidual specification. 

[0003] As the typical prior art, there is Japanese Pat- 
ent Laid-Open No. 7-64618, which discloses a con- 
struction for displaying the operating state of a robot 
body via a network. However, in this prior art, there is no 
device for decreasing the amount of transmission infor- 
mation of the network serving as a communication line 
and for managing an application program. 
[0004] A typical robot control software is supplied as 
a dedicated system integrated with a robot controller, 
and does not operate on any general-purpose personal 
computers and/or any general-purpose operating sys- 
tem (OS). For that reason, there are the following prob- 
lems (1) and (2). That is, (1) since the software is 
supplied as the integrated dedicated system, it is impos- 
sible for the user to develop the software on the basis of 
the individual specification. In addition, (2) since the 
dedicated system is used, when the software operating 
on the network is developed, the network system itself 
must be newly developed, so that it is very difficult to 
develop the software. 

SUMMARY OF THE INVENTION 

[0005] It is therefore an object of the present invention 
to realize a software supply form, in which the user is 
free to construct an application program, to provide a 
robot information processing apparatus capable of 
developing a network corresponding application pro- 
gram using the same. 

[0006] According to a first aspect of the present inven- 
tion, a robot information processing apparatus com- 
prises: a server processing unit; and a client processing 
unit connected to the server processing unit via a com- 
munication line. The server processing unit includes 
detecting means for detecting the positions of a plurality 
of axes of a robot body, which serves as an object to be 
driven, and for outputting detection data, and first com- 



munication means for transmitting the detection data 
outputted from the detecting means. On the other hand, 
the client processing unit includes display means for 
carrying out a visual display, second communication 
5 means for communicating with the first communication 
means via the communication line, and processing 
means for displaying the detection data, which are 
received by the second communication means, on the 
display means. 

w [0007] In recent years, in the FA (Factory Automation) 
industry, a man machine interface is constructed as an 
application program operating on a general-purpose 
OS, such as Windows (trade name), and an application 
program capable of being easily utilized by end users is 

15 constructed by a graphical user interface. In addition, 
application development tools on the general-purpose 
OS are enriched year by year, and the standard of soft- 
ware components available to the application develop- 
ment tools are in the process of being defined. 

20 Moreover, as network techniques are rapidly developed 
in recent years, the software operating on a network can 
be easily developed. 

[0008] The present invention is favorably utilized par- 
ticularly in the above described circumstances. Accord- 

25 ing to the present invention, a real time processing part 
for controlling a robot is separated from a network part 
for providing a network connection function, the network 
part utilizing a general-purpose computer wherein a 
general-purpose OS, such as Windows, operates, and 

30 the network part being connected to the real time 
processing part via a standard bus. Thus, general-pur- 
pose network apparatus and materials can be utilized 
for the network part, and general-purpose development 
tools can be utilized to develop programs. 

35 [0009] For example, the present invention is applied to 
a robot control unit comprising: a server processing unit 
which includes control means for carrying out a real 
time processing for operating a robot body and which is 
a general-purpose computer for providing a network 

40 connection function; and a client processing unit which 
is a general-purpose computer connected to the server 
processing unit via a network serving as a communica- 
tion line. 

[0010] Specifically, the present invention comprises a 
45 server robot control program operating on the server 
processing unit, and a client robot control program unit 
and a robot monitor program unit which operate on a 
general-purpose browsing program operating on the cli- 
ent processing unit. 
so [0011] According to the first aspect of the present 
invention, detection data detected by the detecting 
means of the server processing unit are transmitted to 
the communication line, and visually displayed on the 
display means in the client processing unit. Therefore, 
55 as described above, only the detection data are trans- 
mitted to the communication line, and the pixel informa- 
tion on the whole screen to be displayed on the display 
means are not always transmitted, so that it is possible 
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to reduce the amount of transmitted information. 
[0012] According to a second aspect of the present 
invention, a robot information processing apparatus 
comprises: a server processing unit; and a client 
processing unit connected to the server processing unit 
via a communication line. The server processing unit 
includes detecting means for detecting the positions of 
a plurality of axes of a robot body, which serves as an 
object to be driven, and for outputting detection data, 
server storage means for storing a monitor program for 
displaying the detection data, and first communication 
means for transmitting the detection data, which are 
outputted from the detecting means, and the monitor 
program stored in the server storage means. On the 
other hand, the client processing unit includes display 
means for carrying out a visual display, second commu- 
nication means for communicating with the fast commu- 
nication means via the communication line, and 
processing means for executing the monitor program, 
which is received by the second communication means, 
to display the detection data on the display means. 
[0013] According to the second aspect of the present 
invention, the monitor program stored in the server stor- 
age means is transmitted to the client processing unit 
via the communication line, and the monitor program is 
executed by the processing means in the client process- 
ing unit to visually display the detection data on the dis- 
play means. Thus, it is possible to reduce the amount of 
information transmitted through the communication line, 
and it is possible to carry out the unified management of 
the monitor program on the server processing unit side. 
In particular, when there are a plurality of client process- 
ing units, it is possible to easily change the application 
program. 

[0014] According to a third aspect of the present 
invention, a robot information processing apparatus 
comprises: a server processing unit; and a client 
processing unit connected to the server processing unit 
via a communication line. The server processing unit 
includes control means for driving and controlling a 
robot body having a plurality of axes, which is an object 
to be driven, in response to command data at real time, 
server storage means for storing a robot control pro- 
gram for operating the robot body, and first communica- 
tion means for transmitting the robot control program, 
which is stored in the server storage means, and for pro- 
viding command data to the control means. On the 
other hand, the client processing unit includes second 
communication means for communicating with the first 
communication means via the communication line, 
input means for inputting command data, and process- 
ing means for executing the robot control program, 
which is received by the second communication means, 
to transmit command data, which are inputted by the 
input means, to the first communication means by the 
second communication means. 
[0015] According to the third aspect of the present 
invention, the robot control program stored in the server 



storage means is transmitted to the client processing 
unit via the communication line to be processed by the 
processing means in the client processing unit. Thus, 
the command data inputted by the input means are 

5 processed by the robot control program to be transmit- 
ted to the server processing unit via the second commu- 
nication means, the communication line and the first 
communication means. Thus, it is possible to carry out 
the unified management of the robot control program on 

10 the server processing unit side. 

[0016] According to a fourth aspect of the present 
invention, in the above described second or third 
aspect, the server processing unit further comprises: 
program updating means for updating the program 

15 stored in the server storage means; and updated time 
data generating means for generating updated time 
data indicative of the updated time of the program 
updated by the program updating means and for storing 
the updated time data, together with the updated pro- 

20 gram, in the server storage means. The client process- 
ing unit further comprising client storage means for 
storing a program and updated time data. The process- 
ing means of the client processing unit reads out 
updated time data, which correspond to a program to be 

25 executed, from the server storage means via the sec- 
ond communication means, and reads out updated time 
data stored in the client storage means. Then, the 
processing means of the client processing unit reads 
out the program, which is stored in the server storage 

30 means, of the server storage means via the second 
communication means, when the updated time data 
stored in the client storage means are older than the 
updated time data from the server storage means. 
[001 7] According to a fifth aspect of the present inven- 

35 tion, in the above described second or third aspect, the 
server storage means may store an interrelation 
describing file for defining the interrelation between pro- 
gram units, which are executed by the server process- 
ing unit and client processing unit, so as to be able to 

40 modify the interrelation describing file. The server 
processing unit and the client processing unit may 
select and execute a program unit designated by the 
interrelation describing file. 

[0018] According to a sixth aspect of the present 
45 invention, in the above described fifth aspect, the pro- 
gram unit executed in the client processing unit may 
operate on a general-purpose browsing program. 
[0019] According to the fifth and sixth aspects, when 
the interrelation between the program units is defined by 
so the interrelation describing file, and when the general- 
purpose browsing program is executed in the client 
processing unit to access the server processing unit, 
the interrelation describing file is automatically read to 
the client storage means to analyze the necessary pro- 
55 gram units to compare the old and new of the program 
unit existing on the temporary storage region in the cli- 
ent processing unit with those of the program unit exist- 
ing in the server processing unit. If the program unit on 



3 



EP 0 982 644 A1 



the temporary storage means is older, the server 
processing unit is automatically required to execute the 
program. 

[0020] Furthermore, by modifying the interrelation 
describing file, it is possible to provide a desired robot 5 
control program. 

[0021] In addition, the programs operating on the cli- 
ent processing unit are provided as program units oper- 
ating on a general-purpose browsing program, and 
these program units are designated by the interrelation w 
describing file to realize the robot control program and 
monitor program. Therefore, the user can control the 
robot body by the general-purpose browsing program 
on the general-purpose computer, and change the pro- 
gram on the basis of the individual specification by 15 
changing the interrelation describing file, the standard 
of which has been announced. 

Brief Description of the Drawings 

20 

[0022] 
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tions of programs in the server processing unit and 
the client processing unit; 

FIG. 13 is a flow chart for explaining the flow of 
processing until a program is executed on the client 
processing unit after the start of the server process- 
ing unit; 

FIG. 14 is a flow chart for explaining the operation 
of a robot monitor program; and 
FIG. 15 is a flow chart for explaining the operation 
of a robot control program. 

Best Mode for Carrying Out the Invention 

[0023] Referring now to the accompanying drawings, 
the preferred embodiments of the present invention will 
be described below. 

[0024] FIG. 1 is a block diagram schematically show- 
ing a robot information processing apparatus according 
to the present invention. Herein, an application program 
operating on a robot information processing apparatus 
is realized using a network corresponding software 
component (a program unit). That is, in this preferred 
embodiment, a man machine interface of a robot con- 
troller is realized using a component group prepared on 
the basis of a network corresponding software compo- 
nent standard, and operated on a WWW (World Wide 
Web) browser (a general-purpose browsing program). 
Software components are available on a platform called 
container. By optionally combining the software compo- 
nents on the container, an application program can be 
easily prepared. Furthermore, as a software which may 
serve as the container, there is an HTML (Hyper Text 
Markup Language) file available on a WWW or the like. 
[0025] In FIG. 1 , a client processing unit (cleint WWW 
browser) 30 accesses a WWW server processing unit 
20 in a server processing unit 10 serving as a robot con- 
troller to automatically download and temporarily store 
an HTLM file 21 serving as a container and software 
components 22, 23 to execute them as an HTLM file 
(container) 31 1 a CG (Computer Graphics) display com- 
ponent 32 and a communication component 33. The 
communication component 33 on the HTLM file 31 com- 
municates with a server communication part 12 of the 
server processing unit 10. The server communication 
part 12 communicates with a processing part 11, which 
is provided for executing a robot controller software, on 
the basis of an indication from the client processing unit 
30 to control a robot body and to acquire internal data 
and an operation program. 

[0026] Since such a robot information processing 
apparatus downloads and executes a software every 
time the client processing unit 30 accesses the server 
processing unit 1 0, the unified management of the soft- 
ware can be carried out on the side of the server 
processing unit 10, so that there is an advantage in that 
it is not required to carry out the version up of the soft- 
ware by the client processing unit 30. 
[0027] In addition, since the robot controller software 



FIG. 1 is a block diagram schematically showing a 
robot information processing apparatus according 
to the present invention; 25 
FIG. 2 is a block diagram showing the whole con- 
struction of a preferred embodiment of a robot infor- 
mation processing apparatus according to the 
present invention; 

FIG. 3 is a schematic diagram showing a display 30 
screen of a display unit of a client processing unit 
shown in FIG. 2; 

FIG. 4 is a schematic diagram showing a window 
region on the screen of the display unit, on which 
the operating state of a robot body is shown: 35 
FIG. 5 is a schematic diagram for explaining a 
switch in an input display region on the screen of 
the display unit; 

FIG. 6 is a schematic diagram for explaining a 
push-button switch for inputting command data and 40 
other information of the robot body; 
FIG. 7 is a schematic diagram showing the contents 
stored in a storage unit provided in a server 
processing unit; 

FIG. 8 is a schematic diagram showing the contents 45 
stored in the storage unit provided in the server 
processing unit, and the contents stored in a stor- 
age unit provided in the client processing unit; 
FIG, 9 is a schematic diagram showing the contents 
stored in a memory of the server processing unit so 
during execution; 

FIG. 10 is a schematic diagram showing the con- 
tents stored in the storage unit provided in the client 
processing unit; 

FIG. 11 is a schematic diagram showing the con- 55 
tents stored in a memory of the client processing 
unit during execution; 

FIG. 12 is a block diagram for explaining the opera- 
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is provided as functionally divided network correspond- 
ing software components, the user is free to combine 
these components to easily prepare an application pro- 
gram of an individual specification and an application 
program operating on the network. 
[0028] FIG. 2 is a block diagram showing the whole 
construction of a preferred embodiment of a robot infor- 
mation processing apparatus according to the present 
invention. A server processing unit 100 and a client 
processing unit 200 are connected to each other via a 
network 300 serving as a communication line. The net- 
work 300 may be Ethernet or a public telephone line. A 
robot control unit 104 of the server processing unit 100 
is connected to a robot body 106 via a servo unit 105. 
The robot body 106 has a plurality of (e.g., 6) axes for 
driving wrists and so forth. The servo unit 105 is 
designed to drive the respective axes of the robot body 
106. The robot control unit 104 is designed to provide 
command data to the servo unit 105. Furthermore, the 
robot control unit 104 and the servo unit 105 are associ- 
ated with each other to constitute a control means for 
driving and controlling the robot body 106 at real time. A 
network control part 107 serving as a first communica- 
tion means is connected, by means of a bus 108, to a 
processing circuit (CPU) 101, storage or memory 
means, such as a random access memory (RAM) 102 
and a hard disc drive memory unit (HDD), and the robot 
control unit 104. The network control part 107 is also 
connected to an input unit 1 09a for inputting command 
data and programs by operating a keyboard or mouse, 
and to a display unit 109b realized by a liquid crystal or 
cathode ray tube. 

[0029] In the client processing unit 200, a network 
control part 207 serving as a second communication 
part is connected to the network 300. The network con- 
trol part 207 is connected, by means of a bus 208, to a 
processing circuit (CPU, processing means) 201 and 
storage or memory means, such as a random access 
memory (RAM) 202 and a hard disc drive memory unit 
(HDD) 203. The network control part 207 is also con- 
nected to an input unit (input means) including a key- 
board 205 and a mouse 206, and to a display unit 
(display means) 204 realized by a liquid crystal or cath- 
ode ray tube for visual display. 
[0030] FIG. 3 is a schematic diagram showing the dis- 
play screen of the display unit 204. The operating state 
of the robot body 106 is displayed on a window region 
204a of the display screen as a perspective view or a 
simplified view. In addition, command data and so forth 
serving as input commands inputted by the keyboard 
205 and/or the mouse 206 are displayed on a window 
region 204b. Moreover, a switch 204c1 , a push-button 
switch 204c2 and so forth displayed on an input display 
region 204c are designed to be clicked by the mouse 
206. 

[0031] FIG. 4 is a schematic diagram showing the win- 
dow region 204a on the screen of the display unit 204a, 
on which the operating state of the robot body 106 is 



shown. By operating the keyboard 205 and/or the 
mouse 206, the viewed direction of the robot body 106 
displayed on the window region 204a can be changed. 
[0032] Moreover, FIG. 5 is a schematic diagram for 

5 explaining the switch 204c1 in the input display region 
204c. The image of the switch 204c1 in the state shown 
in FIG. 5(A) can be changed to the switching state 
shown in FIG. 5(B) by moving and clicking a cursor by 
means of the mouse 206. In addition, by repeating this 

w operation, the operating states shown in FIGS. 5(A) and 
5(B) can be switched. 

[0033] Moreover, the state of the push-button switch 
204c2 can be changed from the state shown in FIG. 
6(A) to the state shown in FIG. 6(2) by moving and click- 
is ing the cursor by means of the mouse 206. In addition, 
by repeating this operation, the operating states shown 
in FIGS. 6(A) and 6(B) can be alternately repeated. 
Thus, to the client processing unit 200, command data 
for the robot body 106 and other information can be 
20 inputted by means of the keyboard 205 and/or the 
mouse 206. 

[0034] FIG. 7 is a schematic diagram showing the 
contents stored in the storage unit provided in the 
server processing unit 100. In this storage unit 103, 

25 there are stored a general-purpose network server pro- 
gram 401, a server robot control program 402, a client 
robot control program 403, a client robot monitor pro- 
gram unit 404 and a client robot control program unit 
interrelation describing file 405, which are able to be 

30 changed or modified by the input unit 109a using the 
processing unit 101 serving as program updating 
means. Among these programs 401 to 405, the pro- 
grams 401 and 402 are read out of the storage unit 103 
and written on the memory 102 as shown in FIG. 9 

35 which will be described later. The residual programs 
403 through 405 are transmitted to the memory 202 in 
the client processing unit 200 during execution and 
stored as programs 702 through 704 as shown in FIG. 
1 1 which will be described later. Furthermore, programs 

40 601 and 602 in FIG. 9 correspond to the programs 401 
and 402 in the memory unit 1 03, respectively. 
[0035] With respect to the programs inputted and 
changed by the input unit 109a of the server processing 
unit 100, the processing circuit 101 serves as an 

45 updated timing data generating means to store program 
names A1, B1, C1, • • •, updated time data indicative 
of program created or updated time clocked by a timing 
device (not shown) in the processing circuit 101, and 
the contents of the programs as shown in FIG. 8. The 

so updated time data indicates, e.g., 15:00, May 1, 1997 
with respect to the program A1 in FIG. 8. If a program 
having the same name as that of the program stored in 
the storage unit 103 of the server processing unit 100 
exists in a temporary storage region 502 of the storage 

55 unit 203 of the client processing unit 200, the general- 
purpose browsing program 701 operating on the client 
processing unit 200 compares the updated time data of 
the program stored in the storage unit 203 of the client 
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processing unit 200 with that of the same name pro- 
gram stored in the storage unit 103 of the server 
processing unit 100. If the program stored in the storage 
unit 203 of the client processing unit 200 is older, the 
current program is read out of the server processing unit 5 
100 to the memory 202 of the client processing unit 200 
to be executed, and stored in the temporary storage 
region 502 of the storage unit 203. 
[0036] FIG. 9 shows the contents which are stored in 
the memory 102 of the server processing unit 100 dur- w 
ing execution and which are transmitted from the above 
described programs 401 and 402. 
[0037] FIG. 10 shows the contents stored in the stor- 
age unit 203 of the client processing unit 200. In this 
storage unit 203, the general-purpose browsing pro- 15 
gram 501 is stored, and the temporary storage region 
502 is set. 

[0038] FIG. 1 1 shows the contents stored in the mem- 
ory 202 of the client processing unit 200 during execu- 
tion. In this memory 202, the general-purpose browsing 20 
program 501 is read out of the storage unit 203 to be 
stored as shown by reference number 701 . Moreover, 
as described above, the updated times of the programs 
403 through 405 stored in the storage unit 1 03 of the 
server processing unit 1 00 are compared, and only the 25 
required programs are transmitted to be stored as 
shown by reference numbers 702 through 704. 
[0039] FIG. 1 2 is a block diagram for explaining the 
operations of the programs in the server processing unit 
100 and the client processing unit 200. Referring to the 30 
above described FIGS. 2 through 12 and FIGS. 13 
through 15, the operations of the programs in the server 
processing unit 100 and the client processing unit 200 
will be described below. FIG. 13 is a flow chart for 
explaining the flow of processing until a program is exe- 
cuted on the client processing unit 200 after the start of 
the server processing unit 100, and FIG. 14 is a flow 
chart for explaining the operation of a robot monitor pro- 
gram. In addition, FIG. 15 is a flow chart for explaining 
the operation of a robot control program. 
[0040] When the server processing unit 1 00 is started, 
the general-purpose network server program and the 
server robot control program are transmitted from the 
storage unit 103 to the memory 102 to be developed to 
be executed. The contents of the memory 102 during 
execution are shown in FIG. 9 which has been 
described above. 

[0041] In FIG. 12, the robot control unit 104 is con- 
nected to a standard bus of the server processing unit 
100(see FIG. 2), and transmits command data to the 
servo unit 105 by command data, which are transmitted 
from the server robot control program 602 executed on 
the server processing unit 1 00, to drive and control the 
respective axes of the robot body 1 06. The robot control 
unit 104 is connected to the servo unit 105 by means of 
a high speed serial communication protocol. 
[0042] In the client processing unit 200, the general- 
purpose browsing program 501 is read out of the stor- 



age unit 203 to the memory 202 to be developed to be 
started as the general-purpose browsing program 701 . 
If the general-purpose browsing program 701 is con- 
nected to the general-purpose network server program 
601 operating on the server processing unit 100, the 
general-purpose browsing program 701 transmits the 
client robot control program unit interrelation describing 
tile 405, which is read out of the storage unit 103, via the 
network 300 to store the file 405 on the memory 202 
(see reference number 702 in FIG. 11). The general- 
purpose browsing program 701 analyzes the contents 
of the client robot control program unit interrelation 
describing file 702, and retrieves the necessary client 
robot control program unit and client robot monitor pro- 
gram unit from the temporary storage region 502. At this 
time, when the necessary programs are not found, the 
necessary programs are transmitted from the server 
processing unit 100 via the network 300 to be copied. 
On the other hand, when the necessary programs are 
found, the found programs are compared with those in 
the server processing unit 100, and only the older pro- 
grams of the client processing unit 200 are transmitted 
from the server processing unit 1 00 via the network 300 
to be copied to be developed on the memory 202 to be 
executed. The contents stored in the memory 202 dur- 
ing execution are shown in FIG. 11 which has been 
described above. Referring to FIG. 13, the flow of 
processing until the program is executed on the client 
processing unit 200 after the start of the server process- 
ing unit 100 will be described below. In addition, refer- 
ring to FIG. 14, the operation of the robot monitor 
program will be described below. Moreover, referring to 
FIG. 15, the operation of the robot control program will 
be described below. 

[0043] First, referring to FIG. 13, the flow of process- 
ing (initialization processing) until the program is exe- 
cuted on the client processing unit 200 after the start of 
the server processing unit 100 will be described. Fur- 
thermore, the server processing unit will be hereinafter 
referred to as just a "server 0 , and the client processing 
unit will be hereinafter referred to as just a "client". The 
routine goes from step a1 to step a2 wherein the gen- 
eral-purpose network server program 401 and server 
robot control program 402 stored in the storage unit 103 
of the server 100 as shown in FIG. 7 are read to the 
memory 102 to start the programs 601 and 602 stored 
as shown in FIG. 9. At step a3, the general-purpose 
browsing program 501 stored in the storage unit 203 of 
the client 200 as shown in FIG. 10 is read to the mem- 
ory 202 to start the program 701 stored as shown in 
FIG. 11 . At step a4, the started general-purpose brows- 
ing program 701 is connected to the general-purpose 
network server program 601 via the network control part 
207, network 300 and network control part 107. 
[0044] At step a5, the general-purpose browsing pro- 
gram 701 requests the client robot control program unit 
interrelation describing file 405 (see FIG. 7) stored in 
the storage unit 103. At step a6, the general-purpose 
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network server program 601 transmits the client robot 
control program unit interrelation describing file 405 to 
the general-purpose browsing program 701. 
[0045] At step a7, the general-purpose browsing pro- 
gram 701 receives the client robot control program unit 
interrelation describing file 405 from the general-pur- 
pose network server program 601, and stores the client 
robot control program unit interrelation describing file 
702 on the memory 202 as shown in FIG. 1 1 . 
[0046] At step a8, the analyzing part 701 -3 of the gen- 
eral-purpose browsing program 701 of the client 200 
analyzes the output of the input part 701-1, and 
retrieves the client robot control program unit 403 and 
client robot monitor program unit 404, which are neces- 
sary to be used for the client robot control program unit 
interrelation describing file 702, from the temporary 
storage region 502. After the retrieval at step a8, if the 
program units 403 and 404 exist, the routine goes to the 
next step a9 wherein the general-purpose browsing pro- 
gram 701 inquires of the general-purpose network 
server program 601 the creation date and time of the cli- 
ent robot control program unit 403 and client robot mon- 
itor program unit 404. At step a10, the creation date and 
time of the client robot control program unit 403 in the 
storage unit 103 are compared with the creation date 
and time of the corresponding program existing in the 
temporary storage region 502 of the storage unit 203. If 
the creation date and time of the program stored on the 
temporary storage region 502 are newer than or the 
same as those of the unit 403, the routine goes to the 
next step a1 1 . At step a1 1 , the creation date and time of 
the client robot monitor program unit 404 are compared 
with the creation date and time of the corresponding 
program existing on the temporary storage region 502. 
If the creation date and time of the program stored on 
the temporary storage region 502 are newer than or the 
same as those of the unit 404, the routine goes to the 
next step a12 wherein the general purpose public pro- 
gram 701 starts to execute the client robot control pro- 
gram unit 703 and client robot monitor program unit 704 
on the client 200 on the basis of the client robot control 
program unit interrelation describing file 702, and the 
initialization processing ends at step a13. 
[0047] On the other hand, at the above described step 
a1 0, if the creation date and time of the corresponding 
program stored on the temporary storage region 502 
are older than the creation date of the client robot con- 
trol program unit 403, the routine goes to step a14 
wherein the general-purpose browsing program 701 
requests the client robot control program unit 403 from 
the general-purpose network server program 601. 
Thus, at step a15, the general-purpose network server 
program 601 transmits the client robot control program 
unit 403 to the general-purpose browsing program 701 . 
Thus, at step a16, the general-purpose browsing pro- 
gram 701 receives the client robot control program unit 
403 from the general-purpose network server program 
601 , and stores the received unit 403 on the memory 



202 as the client robot control program unit 703. At step 
a17, the general-purpose browsing program 701 stores 
the client robot control program unit 703 on the tempo- 
rary storage region 502. Furthermore, with respect to 

5 the creation date and time of the client robot monitor 
program unit 404 and programs of the temporary stor- 
age region 502 corresponding thereto, steps a18 
through a21 are executed similar to the above 
described steps a14 through a17, and the routine goes 

io to step a1 2. 

[0048] Referring to FIG. 14, the operation of the robot 
monitor program will be described below. At the request 
of the keyboard 205 and/or the mouse 206 of the client 
200 at steps b1 and b2, at step b3, the client robot mon- 

15 itor program unit 704 of the memory 202 shown in FIG. 
1 1 , which operates on the client 200, requests an output 
value, which is outputted from an encoder (detecting 
means) for detecting the positions of the respective 
axes of the robot body 1 06, from the server robot control 

20 program 602 of the memory 1 02 shown in FIG. 9, which 
operates on the server 100, via the respective axes 
value communication part 704-1, the network control 
part 207, the network 300 and the network control part 
107. Thus, at step b4, the bus communication part 602- 

25 2 receives the request and transmits the received 
request to an instruction analyzing part 602-1 to inter- 
pret the received request. 

[0049] At step b5, it is determined whether the request 
is a continuous request or a single request. If it is deter- 

30 mined at step b5 that the request is the release of the 
continuous request, the instruction analyzing part 602-1 
releases the operation of a timer 602-4 at step b6. If it is 
determined that the request is the start of the continu- 
ous request, the instruction analyzing pan 602-1 sets 

35 the timer 602-4 to start a clock operation at step b7. 
Thus, at step b8, the timer 602-4 carries out calling 
operations at predetermined time intervals, and the rou- 
tine goes to the next step b9. On the other hand, if it is 
determined at step b5 that the request is the single 

40 request, the routine goes to step b9. The single request 
means a request for a single data, and the continuous 
request means a request for a plurality of data. 
[0050] The client robot control program units 403 and 
703 include commands for the fixed location/repeat, 

45 hold/run and cycle start of the robot body 1 06, and the 
on/off, error reset and emergency stop of the motor 
power supply. These commands can be inputted by 
operating the keyboard 205 and/or the mouse 206. 
When the mouse 206 is used, the display state of the 

so display unit 204 is like the above described input display 
region 204c in FIG. 3, and the above described com- 
mands are inputted in accordance with the switch of the 
display states shown in FIGS. 5 and 6. 
[0051] At step b9, the data processing part 602-3 

55 operating on the server 100 acquires the output values 
of an encoder, which are indicative of the positions of 
the respective axes of the robot body 106, from the 
robot control unit 104 via the bus communication part 
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602-5 and the bus 1 08. At step b1 0, the data processing 
part 602-3 of the server 1 00 converts the output values 
of the encoder of the respective axes of the robot body 
1 06 into a transmittable form. At the next step b1 1 , the 
data processing part 602-3 transmits the output values 5 
of the encoder of the respective axes of the robot body 
106 to the display part 704-3 via the bus communication 
part 602-2, the network control part 107, the network 
300, the network control part 207 of the client 200 and 
the respective axes values communication part 704-1 of w 
the client robot monitor program unit 704. At step b12, 
the display part 704-3 operating on the client 200 calcu- 
lates the current state of the robot body 1 06 on the basis 
of the received output values of the encoder of the 
respective axes of the robot body 1 06. 15 
[0052] At step b13, on the basis of the calculated 
results, the display part 704-3 gives a drawing com- 
mand to the display part 701-2 via the program compo- 
nent interface 702-2 of the client robot control program 
unit interrelation describing file 702 and the program 20 
component interrelation file interface 701-5 of the gen- 
eral-purpose browsing program 701 . Thus, at step b14, 
the display part 701-2 draws the state of the robot body 
106 on the screen of the display unit 204 in the form of, 
e.g., a perspective view or a table. Thus, at the next step 25 
b15, the waiting state for the request from the client 200 
or the waiting state for the calling of the timer 602-4 is 
provided. Furthermore, if the client 200 makes a 
request for end at step b16, the display of the display 
unit 204 ends at step b1 7. 

[0053] Therefore, in the preferred embodiment of the 
present invention, the client robot monitor program unit 
404 is first transmitted via the network 300, and thereaf- 
ter, the output values of the encoder are only transmit- 
ted via the network. Therefore, the image data for 
displaying the image indicative of the operating state of 
the robot body 106 is not transmitted via the network 
300, so that the amount of information for transmitting 
the network 300 can be reduced, and the operation of 
the robot body 106 can be displayed on the display unit 
204 without causing a time lag. 
[0054] Referring to FIG. 1 5 t the operation of the robot 
control program for operating the robot body 106 by the 
client 200 wilt be described below. The routine goes 
from step c1 to step c2 wherein command data are 
inputted by operating the keyboard 205 or mouse 206 of 
the client 200, and the command data are received by 
the input part 701-1 of the general-purpose browsing 
program 701 . At step c3, the command data are trans- 
mitted to the program component interface 702-2 via the 
program component interrelation file interface 701-5 of 
the general-purpose browsing program 701 . At step c4, 
it is determined whether a panel operation, i.e., the input 
operation using the mouse 206, or a command line 
operation, i.e., the input operation using the keyboard 
205, has been carried out. If the panel operation using 
the mouse 206 has been carried out, the inputted com- 
mand data are transmitted to the instruction input pan 



703-1 1 of the client robot control program unit 703 at 
step c6. If the command line operation using the key- 
board 205 has been carried out, the inputted command 
data are transmitted to the instruction input part 703-21 
at step c5. 

[0055] At step c7, the contents of instruction are trans- 
mitted to and received by the instruction analyzing part 
602-1 from the communication part 703-30 of the client 
robot control program unit 703 via the network control 
part 207, the network 300, the network control part 1 07 
of the server 100 and the bus communication part 602- 
2 of the server robot control program 602. At step c8, 
the instruction analyzing part 602-1 interprets the con- 
tents of instruction, and at step c9 t it is determined 
whether the command data remote-controlled by the cli- 
ent 200 are allowable instructions. If the command data 
are allowable instructions, the routine goes to step c10. 
At step c10, the data processing part 602-3 transmits an 
instruction corresponding to the command data to the 
robot control unit 104 via the bus communication part 
602-5 and the bus 108 on the basis of the command 
data. On the other hand, when the command data from 
the client 200 are not allowable instructions, the routine 
goes from step c9 to step c13 wherein the fact that the 
command data remote-controlled by the client 200 are 
inhibited instruction is transmitted to the communication 
part 703-30 of the client robot control program unit 703 
from the instruction analyzing part 602-1 via the bus 
communication part 602-2, the network control part 
107, the network 300 and the network control part 207 
of the client 200. The command data wherein the input 
by the operation of the keyboard 205 or the mouse 206 
in the client 200 is inhibited is, e.g., a command for dis- 
placing the respective axes of the robot body 1 06 by a 
predetermined unit displacement amount, i.e., by one 
step. 

[0056] At step c1 4, it is determined whether the panel 
operation using the mouse 206 in the client 200 or the 
command line operation using the keyboard 205 has 
been carried out. If the command line operation using 
the keyboard 205 has been carried out, the routine goes 
to step c15 wherein it is transmitted to the result output 
part 703-22 of the command line instruction input part 
703-20 of the client robot control program unit 703. On 
the other hand, if the panel operation using the mouse 
206 has been carried out, the routine goes to step c16 
wherein it is transmitted to the state output part 703-12 
of the control panel part 703-10. Thus, at step c17, the 
output instruction is transmitted on the basis of the 
results to the display part 701 -2 via the program compo- 
nent interface 702-2 of the client robot control program 
unit interrelation file 702 and the program component 
interrelation file interface 701-5 of the general-purpose 
browsing program 701. At step c18, the display part 
701 -2 outputs and displays the above described result 
and state on the screen of the display unit 204. 
[0057] If it is determined at step d 9 that the execution 
of the robot control program ends, the execution of the 
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robot control program ends at step c20, and if it is deter- 
mined that it does not end, the instruction waiting state 
for the command data based on the input operation 
using the keyboard 205 or the mouse 206 by the user is 
provided at step c21 . Therefore, if the command data 5 
are inputted by the keyboard 205 or the mouse 206 to 
derive and control the robot body 106, the operating 
state of the robot body 1 06 can be displayed on the dis- 
play unit 204 by the result output part 703-2 or the state 
output part 703-12 to be confirmed. w 
[0058] Furthermore, while FIGS. 13 through 15 have 
mainly described the operations of the programs, these 
programs are executed by the processing circuit 101 of 
the server 100 and the processing circuit 201 of the cli- 
ent 200. 15 
[0059] As described above, according to the present 
invention, only the detection data indicative of the posi- 
tions of the respective axes of the robot body detected 
by the detecting means in the server processing unit are 
given to the processing means of the client processing 20 
unit via the communication line, so that the image of the 
whole robot body combining the positions of the respec- 
tive axes, such as a perspective view of the robot body, 
is displayed on the display means. As described above, 
only the detection data may be transmitted to the com- 
munication line, and it is not required to transmit the pic- 
ture signals of the whole image displayed by the display 
means, so that it is possible to reduce the amount of 
information to be transmitted. 

[0060] In addition, according to the present invention, 
the detection data and the monitor program are trans- 
mitted from the server processing unit to the client 
processing unit via the communication line, so that the 
unified management of application programs can be 
carried out on the server processing unit side. There- 
fore, the application programs can be easily changed. In 
addition, there are excellent advantages in that the first 
and second communication means connected via the 
communication line can directly utilize, e.g., general- 
purpose network apparatus or materials, and directly 
utilize a general-purpose development tool for the 
development of an application program, such as a mon- 
itor program. 

[0061] In addition, according to the present invention, 
by transmitting the robot control program from the 
server processing unit to the client processing unit via 
the communication line to prepare command data for 
driving and controlling the respective axes of the robot 
body by means of the input means of the client process- 
ing unit, the respective axes of the robot body can be 
driven and controlled on the client processing unit side. 
In addition, by using the above described monitor pro- 
gram, the client processing unit can cause the input 
means to prepare command data to drive and control 
the robot body while visually observing the operating 
state of the robot body by the display means. 
[0062] Moreover, according to the present invention, 
the updated times of programs, such as a monitor pro- 



gram and a robot control program, which were changed 
by the server processing unit, e.g., the past updated 
time data indicative of date and time, at which the pro- 
grams were modified and updated, can be stored in the 
server storage means so as to correspond to the 
respective programs. In the client processing unit, when 
the program is to be executed, if the updated time rep- 
resented by the updated time data of the program 
stored in the client storage means of the client process- 
ing unit is older than the updated time represented by 
the updated time data of the corresponding program 
stored in the server storage means, the program, 
together with the updated time data, stored in the server 
storage means can be received by the client processing 
unit via the communication line to execute the current 
program. Furthermore, when the updated time of the 
server storage means is the same as the updated time 
data of the client storage means, it is not required to 
transmit the program together with the updated time 
data. Also, when the updated time represented by the 
updated time data stored in the server storage means is 
older than the updated time represented by the updated 
time data stored in the client storage means, the pro- 
gram is not transmitted together with the updated time 
data. 

[0063] Moreover, according to the present invention, it 
is possible to easily change a program on the basis of 
an individual specification by changing an interrelation 
describing file. 

[0064] Thus, according to the present invention, a 
robot controller software can be supplied as a network 
corresponding software component, and a network cor- 
responding robot controller application program can be 
developed using the software component, so that there 
are innovative advantages in that it is possible to 
develop an application program of a user's individual 
specification and it is possible to develop an application 
program capable of operating on a network. 

Claims 

1 . A robot information processing apparatus compris- 
ing: 

a server processing unit including detecting 
means for detecting the positions of a plurality 
of axes of a robot body, which serves as an 
object to be driven, and for outputting detection 
data, and first communication means for trans- 
mitting said detection data outputted from said 
detecting means; and 

a client processing unit connected to said 
server processing unit via a communication 
line, said client processing unit including dis- 
play means for carrying out a visual display, 
second communication means for communi- 
cating with said first communication means via 
said communication line, and processing 
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means for displaying said detection data, which 4. 
are received by said second communication 
means, on said display means. 

A robot information processing apparatus compris- 5 
ing: 

a server processing unit including detecting 
means for detecting the positions of a plurality 
of axes of a robot body, which serves as an 10 
object to be driven, and for outputting detection 
data, server storage means for storing a moni- 
tor program for displaying said detection data, 
and first communication means for transmitting 
said detection data, which are outputted from is 
said detecting means, and said monitor pro- 
gram stored in said server storage means; and 
a client processing unit connected to said 
server processing unit via a communication 
line, said client processing unit including dis- 20 
play means for carrying out a visual display, 
second communication means for communi- 
cating with said first communication means via 
said communication line, and processing 
means for executing said monitor program, 25 
which is received by said second communica- 
tion means, to display said detection data on 
said display means. 5. 

The robot information processing apparatus as set 30 
forth in claim 2, wherein said server processing unit 
further comprises: program updating means for 
updating said monitor program stored in said server 
storage means; and updated time data generating 
means for generating updated time data indicative 35 
of an updated time of said monitor program 
updated by said program updating means and for 
storing said updated time data, together with the 
updated monitor program, in said server storage 
means, 40 

wherein said client processing unit further com- 
prises client storage means for storing a moni- 
tor program and updated time data, and 
wherein said processing means of said client 45 
processing unit reads out updated time data, 
which correspond to a monitor program to be 
executed, from said server storage means via 
said second communication means, and reads 
out updated time data stored in said client stor- 50 
age means, so that a processing means of said 
client processing unit reads out a monitor pro- 
gram, which is stored in said server storage 
means, from said server storage means via 
said second communication means, when said 55 
updated time data stored in said client storage 
means are older than said updated time data 
from said server storage means. 



A robot information processing apparatus compris- 
ing: 

a server processing unit including control 
means for driving and controlling a robot body 
having a plurality of axes, which is an object to 
be driven, in response to command data at real 
time, server storage means for storing a robot 
control program for operating said robot body, 
and first communication means for transmitting 
said robot control program, which is stored in 
said server storage means, and for providing 
command data to said control means; and 
a client processing unit connected to said 
server processing unit via a communication 
line, said client processing unit including sec- 
ond communication means for communicating 
with said first communication means via said 
communication line, input means for inputting 
command data, and processing means for exe- 
cuting said robot control program, which is 
received by said second communication 
means, to transmit command data, which are 
inputted by said input means, to said first com- 
munication means by said second communica- 
tion means. 

The robot information processing apparatus as set 
forth in claim 4, wherein said server processing unit 
further comprises: program updating means for 
updating said robot control program stored in said 
server storage means; and updated time data gen- 
erating means for generating updated time data 
indicative of an updated time of said robot control 
program updated by said program updating means 
and for storing said updated time data, together 
with the updated robot control program, in said 
server storage means, 

wherein said client processing unit further com- 
prises client storage means for storing a robot 
control program and said updated time data, 
and 

wherein said processing means of said client 
processing unit reads out updated time data, 
which correspond to a robot control program to 
be executed, from said server storage means 
via said second communication means, and 
reads out updated time data stored in said cli- 
ent storage means, so that said processing 
means of said client processing unit reads out 
said robot control program, which is stored in 
said server storage means, from said server 
storage means via said second communication 
means, when said updated time data stored in 
said client storage means are older than said 
updated time data from said server storage 
means. 
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6. The robot information processing apparatus as set 
forth in claim 2, wherein said server storage means 
stores an interrelation describing file for defining the 
interrelation between program units, which are exe- 
cuted by said server processing unit and client 5 
processing unit, so as to be able to modify said 
interrelation describing file, and 

wherein said server processing unit and said 
client processing unit select and execute a pro- 10 
gram unit designated by said interrelation 
describing file. 

7. The robot information processing apparatus as set 
forth in claim 4, wherein said server storage means 15 
stores an interrelation describing file for defining the 
interrelation between program units, which are exe- 
cuted by said server processing unit and client 
processing unit, so as to be able to modify said 
interrelation describing file, and 20 

wherein said server processing unit and said 
client processing unit select and execute a pro- 
gram unit designated by said interrelation 
describing file. 25 

8. The robot information processing apparatus as set 
forth in claim 6, wherein said program unit executed 
in said client processing unit operates on a general- 
purpose browsing program. 30 

9. The robot information processing apparatus as set 
forth in claim 7, wherein said program unit executed 
in said client processing unit operates on a general- 
purpose browsing program. 35 
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